389! £>£ffc (Title of the invention) 

"OPTICAL FIBER, METHOD FOR MANUFACTURING SAME 
AND OPTICAL TRANSMISSION CHANNEL" 

35 WOWS: (Background of the invention) 
96W<Z>m-fZ8m&m(Field of the invention) 

IF, fi^^J^S (WDM) ife^lc^VNS^^T^^feitP^-e^Kfcgi'f 

§§5S&$f(Related art) 

3fel*l->y^- K5fe^r^^< (smf) <z>ft453^-5§-£ 
Sflil3O0nm (1. 3pm)a^fclil 5 5 0nm (1. 5 5 M m) 

1550 nm (1. 55a m) Ott^ttflSiiTV^. 

^tffl^TM (Aeff) «ra*l,fcjE©»Eft^ifc3!t6>aetejE«>*«iM»^ 
&S#lfi:£r/h£ < UfcjBui, UMb«$>5^ ^1»*r*— h3H#2&B5*$ayR* 

tev>Tt»*«g*^j»««HfilOfc», SISS <*T3b) =iT»fS«Aeff SrfcfcfcL 
fc#7 T -f -*a*JB V > b^T V > 5. 

Dj£, OVDtfe, MCVDfe *> s v * r± ti, e> «r*&*£-*a-frT 9i5f-r 5 ft 
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^OS^^/WE-^Kft^.^ (SMF) <* s ttJMlMF|C<l?ti5MRM*f9 
fcfcvvfrft^ h3te ^ 7>r ^ (NZDSF) *i**S*|fejh,-CV<».6. .fcCadS, 

±C3te7r-f^tt, 011 *rf. H 5,##i^j!fig (spm) -wstoteaera (xpm) 

= T®f®«ir±. (MFD) J X n x k/4WST?^$^5 1 fe©-es "C1?kl± 

&9r?«>5. etljttf* 199 9 4HH4IM£i{Mfe*AW ho~? 

^S^tf^pj (Summary of the invention) 

*S59KDB I <omm*y SZ&ft&t&lfi 1 2 5 0 n m£Lk 1 3 5 0 n m^"FT? 

Ml 5 5 0 nmft*5tt5^HR^0. 18 5 dB/km£tTO»), 
Ml 5 5 0 nmte**W-SJft«$Hfc8 $ l 9±lp s/nm • knTT?*5, 
«ftl 5 5 0nmS*»J8«ft»»:7P^0. 0 6ps/nm* - km 

Ml 5 5 0 nm^ltS^aarVfliV^l 0 5 /r m 3 SLb^fclK 
tr*~ZfJ># y V^-p^L^ l c c ^15 3 OnmKTtfcD. 
M 1 5 5 0 n mfc:**** 5<gSSH*— K#*jW 0.1ps/km w &>TT?& <0 > 
t>KI^/^2 OmmT-ilffcttOttf 1 5 5 0 n m»C*5»t 5 ttff«^ 
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A n 2 T?fc !5 fl^ifiS b 2 s 

flfaB A xi 1 75MA n5|t, 

An2<An4<An3<Anl 
Anl % An2 % A n 3 s An4<0 
A n 5 > 0 

1. 20Sb/ a gZ. 00 
1. 44£c/ag4. 0 0 

A n 1 % A n 2 v An3 tfif^i 
-0. l%<Anl<0% 

— 0. 5%£An 2^-0, 2% 

— 0. 4%£An3g-0. 1% 

0. 040^ {(e-d) /2}/eg0. 096 

mmm 5 mm^m e , «nem4^^^d«, 

e = 125/tm, 

5/imS {(e — d) /2} ^ 1 2 ^ m 

mm *irr $ r * t -r *> # -? 7 4 & s . 

*3S^©i7offinii, 3t7T^r^coFfi^^ifi:iau ^w^^am^c 
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G ZiJ m ° 1%K 7 "*W*CF1 (moI%) vfc8tlW^ 
B&B5mi®^^MK:^fifeS^ ^=!>AI||i!CG e 2 (mol%) 

7-y3g»SiSCF2 (mo 1%) T-fc5Sfr2H*§g<fc v 
WC»a«««^.»JcjP4R§^ ^=^»g^CGe3 (mol%) 

7^iSSiS C F3 (mol%) T7fcS|f|3SIl&i > 
Mf2S&3tI«<^J«K7gM£3*U ^^=»^aftWj5SCGe 4 (moI%) 

7y^»tiJCF4 (mo 1 %) -efc5f&4®«£: * 

-0. 1< 0. 096 X Cj, x -0. 398 X q, t < 0 
-0. 5=S0. 096X0^2-0. 398X0,2^-0. 2 
-0. 4SO. 096X0^2-0. 398XC„3g-0. 1 
-0. 5 < 0.096 X 0.4-0. 398 XCp 4 <-0. 1 

CGel, CGe2, CGe3 s CGe4=0 
CF1 N CF2 V CF3, CP4>0 

CGe 1 , CF 1 >0 

CGe2, CGe3, CGe4 = 0 

CF2, CF 3, CF4>0 

CGe 1, CF 1 >0 
CGe 2 = 0„ CF 2 > 0 
CGe 3„ CF 3 > 0 
CGe 4 = 0, CF4>0 

^Sti-5JtJS*f^H*s A n 1 "Cfe •? % ^S^S a l fliggfc, 
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t&3oA a 1 TbmA n 5»i„ 

An2<An4<An3<Anl 
Anl, An2 t An3, An4<0 
A n 5 >0 

*#fft&fi# 1 2 5 0 nmfiU: 1 3 5 0 nmWTT?& 9 % 

1 (mo 1 %) T?2b*>, 

t!2S2^fi, ^W=!>A»^COe 2 (mo 1%). 7yi»^S C F 

2 (mo 1 %) -Cfe?J, 

8tnS^3|g^tt % ^=^^CGe3 (mol%), 7ySWCF 

3 (mo 1 %) -Cfo?) % 

MlS^4€Bi««: v ^-^»SiS C Ge4 (mo 1 %) s 7y$I$^C F 

4 (mo 1%) 

-0. l<0. 096 XCe.,-0. 398 XCpi <0 
-0. 5^0. 096X0^,2-0. 398X^2 2 
-0. 4S0.096XC fca -0. 398XCp 3 S-0. 1 
-0.5< 0.096Xqe. 4 -0. 398XCp 4 <^0. 1 

H&iai^i~^4M^ofe^roia^ < ! : ^5^^^--},^^ $BSK: . % ffi3tft> 
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*&wmi znmmfc, stiss dnmic«$it^^i^^4 p s 

/nm/km£l±2 0 p s /n m/k m^TT?*. (J , 

»fil 550nmfc*^7p-^0. 0 5 p sAmVkmKlO 
0 8 p s / n mVk m4^Tt?fc !> s 

St^l 5S0nm^*JJtSfii^^S0. 2 d B/km£TF-?fc 9 „ 

^1 5 5 0 nmtete^S^aTWfraA^dSS 0 * m*fiLbT?*6 ^ £ *3# 

*«iii4©fc ft7r^/<oi|i<,Mi«u fv*<omvfm-No\z 

aula A 175SA 3ft % 
A1>A2>A3 

-0. 2 0%^ A ISO. 2 0% 
-O. 45%SA2S-0. 05% 
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-0. 5 0%£ A 3^—0. 2 0% 
3^A/B^0. 8 

ia®<^W^-^S£6f (Brief description of the drawings) 

m 2 i mom t \*x ton? T xxtm&m&ie 

S3 (a) »»&H3<o>HU H2|c^Ufc3fc7 7"f^(O»a^feC0 1«Srj3% 

ei 4 ©i 2 ^as*>?gii® * l -c <*> # ^ r ^^coflH^fe i twaaf 

So 

sari, *mmw. *nm<nw&--i%&xibz> 0 

?&W<WimK®m Detailed description of the invention) 

-0*W«)loOie<,f4, *4MR»«^1 3 0 0nm (1. 3 ^ m) ifi»tc 
#lfcakg2S 1 8 0 0 n m ( 1 . Z um) ifflSKfc g % ^SN^— ^ ^ 
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(Aeff) bfcjE^jSCS^ffc^ foW^iEroSt^St^ z?*ji'rz>&Sk 

s 2 ^56^^^ 74 ,*<om i mrnnrnm t Lx<Dm&=T&mm (Aeff) 

(1 3 0 0 nm) ifittK^fMR^^o, i/^^A^- K«7 7 

(smf) i<o*j«*5J:vJB*f*^ , P7r-f^*^ufcHTrfcs 1 , 
B 2 fczr Lfctt 7 r i- r '<s>#««t^*c*fc1H-*# l fm 
(A) (*fcB»lr»T»*fcft#l^-9Hgj||«K) ioii,»lH«(A) 
10l»*«fc«^fc»2|W (B) (*fcf*m2=.T§P^fefi^25tm^ 
102^ ^2fi« (B) 1 0 2 0*jfllC&j«£ftft:Aram (C) 

(*fctt»3=T««*fcttS(r33fcflr^jMr*) lost, i3g« (c) 
eam#) 104^, ^4ts« (d) i o 4<D#-mK.mi&ztLizm5mm ce) 

niftm (A) 10 1B, K^tf*a, ®4>f^nlX*fc5 0 (B) 1 

02tt > fl^^b, i|jff*n2T?t)«. Sfl3$ii$ (C) 10 3H, *S*S c , 
«Jf?n3t?ib5 0 I4« (D) 10 414, *«j»JSd % Iiff$n4T'fc5 1 
J&fiflRtt (E) 10 5f± x fl^tfe, I)j)f$n5ffci 4 
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&1 



An3 = 



An4 = 



An5 = 



n1 2 - no 2 




n1 — nO 


2n1 2 




M 


n^-nO 2 




n2 — no 


2n2 2 




02 


n3 2 - no 2 




n3 — nO 


2n3 2 




n3 


n4 2 - nO 2 




n4 — nO 


2n4 2 




r>4 


nS 2 - nO 2 




n5 — no 


2ns 2 




n5 



fc^ote An iT~3bzmiit®iff$zm An x *f^as a -c-fcssi i fii 

m (A) (*fcf±^l=TSp*^:«^l^(t^^^) loi, 

(2) ^l^JSfe (A) XOirc>^|rm^*^, ^cOJStf^n 0tr*H-5 

itmVr&&(Dm*mi> i MS I ttmtif^g A n l o^^j; w fc^wfiS a n 

T8B £ fctefjl 2 3feflr*£ffiWtt) l 0 2 0 

(3) fS2®« (B) 1 0 2<D^Kl^*4x % ^(OJSSf^n 0^*J-TS 
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mm) 10 3. 

(4) f3f« (c) loantuatzm&Zt^ *&&m*r*n0i£*rt-Z 
2 ttm*T*m A n 2 ofettttJ: U t,4N««A«!Ht A n 4X-*>5^4tt:JS©fiM 
i#fl*ils) 10 4. 

(5) ff4*tt (D) 1 (MO^jffHpjft&tu **te*tt-*J*JB3f*te6S 
m (E) (Sfettt^l^ttt^^y^) 10 5. 

n5>n0>nl>n3>n4>n2 

AnKO 

/ An2/ >/ Anl/, An2<0 

/ Aa3/ </ An2/. / An3/ >/ Anl/. An3<0 
/ AnV >/ An3/, / An4/ </ An2/. An4<0 
An5>0 

*HB&W<D%«fcX-3< % $ l mm<omm<0 1 . 3,im(l300nm> 
^H4^# (1) 

(1) : ifcgl 5 5 0 nmlC^^TO. 18 5 dB/km«T 

(2) : jgt^i 5 5 0 nml^l/NT 19±lp s/nm • km 

(3) S^t^n-^ : ftgi 5 5 0 nmm^0. 08±0. Olp 

(4) ^3S=3T®f®SfAeff : Sfii 5 5 Onm^^tl 0 5 um 3 &,± 

(5) W/W?ht7ftf l t( : 1 5 30nmglT 

(6) WK^12 OmmlC«»t«A>m^ : 1 0 dB/m£tT 

«H4*f* (1) iZtjk Vfr$m$:ft(Ofemz.^\, nT&^S. 
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•u Mtt L,i±mm. *&mm&# i a o o n m c i . 9 * m) 3fi»fc*e 

(b) £fcfc. 1 5 5 0nm|:^5^i 9± 1 p s/nm ■ km, 
*>o, «i 6 5 0 nmte*s»*afciSg«*«rO. 1 8 5 db/km«Ttt5 



m&kft (2) £Lt, gift* (A) 1 0 l©^aW5^ 2 « (B 
) 1 0 2^^bOJ*^b/a*JJ:tJtMi|gJ^ ( A ) 10lO^aC*ft5 
S&3ijgi& (c> 1 o 3 0^ScOit^c/a£TIBKT3wirtW£lA\, 
(2) 



1. 20gb/ S ^2. 0 0 % 1. 44Sc/aS4, 



0 0 



2. 0 *JJ:t* l. 44£Lfci:-*-3;:ite.fc?> % ft^^±@Jn*ir 

Sfefc. a«J**b/a*l. 2 0K±, )&>o, ^ft^c/a*4. 00 
^TttiwifciO, 4r-^/W*^h^»* Ul 5 30 nni (1. 5 
3 ixm) jim^HiKt^CiiS^fc,, 

r*>J:5^ 4#tt^ (2) flDW*Sr»JB-*-*J;$|::»i«« (a) io 
1Wa > &2fH# (B) 1 0 2®|#9Sb*J,fctH(S3ffl« (C) 10 3O*(. 

*H£^# (3) iU, ^350®^f^i"5^1~^4^«l 0 1-10 
(3) 

-0. l%<Anl<0% 
-0. 5%gin2S-0. 2% 
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~0. 4%gAn3g~0. 1% 
/An4/>/4n3/, /An4/</A tt 2/, An4<0 

An 25— O. B%«±^3J*JBJfJ« An3*-0. 4%#_hteL 
*4Jt«*r« A n 4 0|ft*NK«rft3 JtA*mi A n 3 CD#fi»iSJ: 

^2Jt®Jf^ An2<a&6^£0fc / ^fc^ ( ^^; 5 ^ 3t^T-< 

**** $ 2 Jfc® Sr^H A n 2 * - 0 . 2 %£*Ts t»L 0 3 Hsffft** A n 
3*r-o. l%^Tt'Ufc«0f±, An2&-0. 2%*0t>*£<-^ *>S 
VNtt, Ansi-o. 19tJ:n**<t«t*yh*7Witi 5 5 0iim 

3fe77>f/^i^)|t Kft (*fcttff$e«itt (E)) 1 o 5*&tf 

'^^A^*- ^77^^©^ 5f K»105 <Z>*f^ e «5i5ff, 1 2 5 a m 
-CfcS. ^dO|4fljfi (D) 10 4ffl^«U:^ft5, ^yK*10 

E 4 «fc u?E 5 k:^ Lfc. * 9 y Wtt i o 5 e>jg * tt* <fc * c 

Ifcli: LT, ^1—^P4^ (rrT^fp) 10 1 — 10 4 33^7^ Kg? 

S:^ 1 fc^i" e 
3E1 











(1) 


(A) 10 1 


a=8(tm 


A n 1 =—0 • 0 2 


(2) 


f&2&& (B) 10 2 


b = 1 0. 4/im 


A n 2 =— 0. 4 1 


(3) 


^3tg*§lc (C) 10 3 


c — 1 8. 7/im 


A n 3 = — 0. 2 5 


(4) 


ft4«ttfi (D) 10 4 


d= 1 1 1 Mm 


A n 4 — — 0. 3 0 




^5igj& (E) 10 5 


e = 1 2 5 nm 


An 5 = + 0. 0 3 



2. 33 7 5T?fc5, 
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*fc*?yK»10 5*>«HU (12 5-111) / 2 = 7,m^, 

^ i \z.mm^z:&m$r&m Ani~4 n4 ©fi^( A ) i 0 1 -jmib 

* (D) 1 0 4Sr^T-t-a3fc7T^/^^i-5fc«>, 
*2 



Jff lfttiK (A) 10 1 


-0. K0.096XCe.-0. 398XC |r <0 


%2.^m (B) 10 2 


-0. 5^0. 096 X C-,-0. 398 X 2 


f&3<gS#6 (C) 10 3 


-0. 4g0. 096 X 0^-0. 398 X 1 


#4«* (D) 104 


-0. 5S0. OgeXCfa-O. 398XCp^-0. 1 



a^fSpH^O. 0 9 6ii;&PU «»-0. 8 9 8l4lmol%07y*ftK- 
*«>«t*, KIM (A) 101©*JBHf«lAnlt-0. 1-0*^05® 



(D) 1 0 1-1 0 4 t*5^§^7^ b^# 7 ^^ 5it:ti ^^ 

*ztnt&iz.mmtt£z>7km& (ohs) teJisKiRswicfcte*****^** 
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mimm (a) ioi~i4i« cd); i o 4^^x(omm^^xmm>s: 
ZZ* A * v **** 9 * h r * c * £ 1 Sr 

(A) 101 ^'fcS^^-h^fiJM-SBS^^wci 

*±*x-h*j&mt&iztmi.. m2mm <b> io2^ 5 «(e) i 

I 

I 

89r**ffiV*ftlfl«tt (A) 1 0 l*5«fctf3£3$a$ (C) 103tft 
iHU AW«fib^2«« (B) 10 248J:tm4«« (D) 10 4, *JJ; 

*3SW<D*7T-f ^(OJBfefrSEtt, JL»LfcVv*»tuO»«D K-^'V Mft««»«| 



H3 (a) (o) ^«Lt, -hlE**««aSffl^^^- K* 

Jgl«« (A) 10 1 tt pjm gjggg 

XSl -.13 3 ( a ) f^-rj: 5^ itkM. VADfcfcJ;tj, l 
XS2:@3 (b) \Z^-r*5\^ ^fifc*Hfc^-M 3£, S 

6te»rti-«. 1 6*5, &mm\zmi&& (a) i o i 

-fcf20?-?f±, ^«75®^ n OiO (gV^^n 1 Zft^m 1 «tt (A) 1 
0 1 ^«^Httt«fc», Kw^hitt7j,*©*^v^^ 
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h t L-«aJ?^*>« £ £ -e^ s a 
X&3:B3 (d) C*tJ:5U:, OVDfet?. ^?^16^|M- 

^os^bo zvi&^mm^ii2z&<om2mi$ (b) i 

ttstttt (c) 1Q3>» ^ r«MM <nm^ 

Xm5 :®3 (g) OVD&T, 2 1 CDfl^fc: 

1 7trffiv>x. mtre^p^^^a^fc^affi^ (c) iosi 

S i F« €r«r«#ffl*if»T?ABfM, T , STOUfc«^^^^2 4 t U " 
iO^^9^0:2 4^^~i JB#L.T, B93.(i) JC^-ng 

-klB«T?tt, ^l?0@^n 0 J: KHS^JSSf^n 3 ^o^3^« (C) l 
jg4jg% (D) l 0 4^^agg4» (HM) 

187:03 d> f-^H-^5tC, OVD^ m&#^*&2 5<7>ftm\Z 

i 7SrMvxr, «ucfT<t5^9^<h*aa*»c^4«* (d) io4i 

XS8 :S)3 (k) JC^-rj;5}C, ^.^h«^27^ fcfc*.*. 
S i F< Sr^^r«#B«rf»T?auBUT» SK-fkUfc«^7^^2 8iU 
i©i^7^#:2 8Sr^t-l 2£#UT, 03 (X) iZ^T^i 
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XJ9 :03 (m) (C^fi 5 fc, OVDjSf, «^«2 90Mic 

0 :? 3 i n ?jrr?j 5 • h«hm 1 moult, 

2?9ftt, 31577^^ (^^^-A) 3ZSr^t3 



^mm 1 



(A) 10 1^, W5S2 ®« (B) 10 2^gfc^b/ 

iiJi^i?? ^ 101C ^ a *^3^3^ (C) 10 3tf> 
J^^c/.ftiaLfcfcl^r^TOUfc. An 1—0. 
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02, An2 0. 41, An 3=-0. 25, An4=-0. 30, An 

5=+0. b/a-L 3 0, c/a=2. 3 3 75Tfc5, 

f$**l-3f£oV^, «fil5SOnmtC**t*«8Sf»jte % »gi 5 50n 
mte*j«-*««»«:, «1 5 5 0 n m\Z&nZ>te&ftWt* u i 5 
5 0 n mlC *5»t S a T0fiB«Aefr , y J, ^- 7ffi g ^ ^ y 

K 2 0 mm (2 0 mm * ) fc*3tt5 ffltfSbfcfc U 

fc„ fflSI^^^ 3 fc^-Tc ^3ft^ifc(75fe«)ic_h5$u^:0fSO(|^4^#«r 
f t J"i3L"CV>$ D 

«3 
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*^3*A. c trU c c KlgH 



^L C 2^ f) tt ' MlifJ ® (A) 1 0 (c) I o 3»cy/v 

*#ra«*.fc p t**v*«Afi. o^/i^s^aw 
2If S^** aiftte * UT ^ te ^**««fW*«»*inw-fi lifts 

l^li? 5 "° TMlfBJ0J (A> 101 *#2*B* (B) 1 0 2*>J?.Si3f£ 

12,3 (o) »W*9|*lc±D*** 

5. Lfc#oT, mswfc (a) i o ifcttM«^w=*A*«&fln-ra£ 

(A) 10 1, m2«*fc (B) I0 2fij:9ff8«« (C) 

**** . ««RMWoft»lctt. fc&Atf, * im (A) x o 1|co * 

^ 2tU > *2fH«( B ) 102~$&4fB# (D) 10 4»Jte^ 
J ^ n ) 2 ~ An4 > (A) l 0 lo**«lc*H-«ft2* 

lZi <D ,*?* mb ''^ ***** (A) 10 1^ a |i m$ 

8«« (C) 1 0 3©^Jt$c/a^b^T3iS|^A'vCM 
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t 1 5 5 ° SS1 5 5 0 nml^ltS 

SS^xa-^ ttAl 5 6 Onmte*W*l»=T|MnWA«tt . ^-^ 
< % ^f f ^2 0mm (2 0mm*) ICfetfSfttf 
ffS*****^ ******4tei5rr. *4fctttt*«fcie> 

3e4 
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«aMH**Wai-*tfJ:5fc*#<j5t45fcifcfc. Aeff 

«jt*b/at>/h*v\ t©i#at, &mm&* m-s&n**—?, Aeff 
t£ i mm<nmm& itwucas-a < gus^i 1 # ±^2 ^jt®$f^ Anin, 

13 4 to bfc*3&9itf>S& 2 UtoJtSflS^ft:/ r -f '<fi. SI 2 to LfcSfl l ^ 
JfeO^«gW3t7 T -<^{r*fUT, mam® (C) 103^14^$ (D) 10 

«»6 ifca»f*3S A n 6 ft 1 (*fctt^6 #m#"&te1S*$ 

SfcttJ|6il« (f)) l o 6&H3m£tiT^Z 4/g^5^o)t^r>f 5, 
JR 6 A n 6 OSSttatSC 1 C s„ 

j*im (a) ioi~sB3ia« (o i o at±mimrn<omsi^>^T-( 
*amim* (a) ioi<*4r8fnft co 1 o s 

0 5o^M£«*l*16©jp»i:raDT?fcij % *i*H£ (A) l 
JFf HWn = T«« 1 0 G0>ttMz£<9 , &4fftt (D) 104aCfS = d- 

%SlMM<r>m&<o$i4&1& (d) l 0 4^je?:§=d-c«t0jSg<^s o 

19 4 (D) 10 4a OJtS^H A n 4 tt, *©Jfc®Sr^£©ffi*MiijiS 
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mettmm&m An 6 J; t> 3g3Ifcjg#ra?i^An 3«t t> 

®*f** a n 2 j: t> < , mzitmmmm a n s «t t> 

n5>n 0>n 1 >n 3>n4>n 6 >n 2 
|g4^Lfc3fc7r-f^OSSiit«. PH3**J»L-C«**fc:, i3f% (C) 

«%) 1 0 6<D^xa*SfttpStl.5p JftlftAHm (F) 10 8O«im 
tt» «2M (B) 1 0 2O^*-fet(Rj«-e&« 0 fc*!U 

2^iS(7D^Jiio3t^ T ^^^^. W(J: 5 ^^^^^ 

E5{^Lfc2tc5S^o^3lllife©fl?lSisro5fe7'r-<^W:> ®4tC^Lfc:Sr2|£ 
1fc<n&1&*>ytz?7'ts<nz.M\*X. %i\Wimm (F) 106t^4fgJ|E (D) 

te**i-*»7*«WSS 4n7^c, &2ftf;totifi& (£JUttf$7 3feNHHeH* 

ffi«*fctt^7«« (g» i o 7&w®ztix^z> 5mm^(o^T-f^h 

&l&m (A) 10 1-13^ (C) 1 0 3f±^l*5«ttj:^2||ii£09^ 
«*7 7 ^/<«)«li« (A) 101-3^3^(0 10 3^i;Tfc5 o 

* (A) (C) 1 0 30^fStJ(Si33J:tJtJ(S2**fl!>J8fttfc 

ittiSSLfc^, ^2f«War««l 0 7tfDftaiDtCj:DH #4m (D) 

l 0 4 b«©J5:$ = d-g«: v %2mM<n>jm<r>%A^m. (d) i o 4 a ©ea 
= d-f J: 5 

04®*$ (D) 10 4b ©Jt©i»f^ A n 4 *att8$f*&4>ft*tt|fl»S 
06tt;®Sf^ An 6 J;?) t>/J>S<> ^o, ^3itJ@*f^n 3 At) 

A n 2 i t) < , ;fr>o, S3 JfcjB*f¥S A n 3 «fc t) t 
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*7Jts*f« An 7K S *<Dttmvf*&<nmtm&fts3itm#fm& a n s 

nS>nO>nl>n3>n7>n4>n6>n2 
■ 5teB»Lfc3te7r-r^o»IWt, HS*#*LT**fe. $3*3* (C) 

i03o?gfifeo« s Simula* (*«:ttiiia»TmME&ttflV65fiflr««Ht 

#lf«n«tt (F) 1 0 6^J:t^2#an^« (G) 1 0 7«5»ftfl 
ST2«a« (B) 10 20»jfcWSi:Pi|«T»ib5. fcfcU ^W=U»tte 

■fe^ = 7Nltt, ®^ LTV >fc^25S^^£ a ^#* T 
N X fit, $✓ y # tLT^l^U* OJB$f#i l,^ N 5 
«-UT**JfcBifapi6 Al**rU-CU>5 0 WK=7N2|4, ^ttOSI^Lx 

v^v^s^s^feb t?fe o , ra*fc^y i~*/un s tea* L-c**jt 
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2 K 1 ® T^J^c $^rv > 5 t> CD t T5„ 

T A a ***** «T©stt«*Mf,i!>-eJba. 

An (r) =An (0) x {l- ( 2r / a ) a ) «i) 

fi-U 0=Sr£a/2 

- ^ "C r fi, t t , 'L^fe^igfS^-^fe ro - efcSo 

An (r) » % SHIrTOJBJrffr^tto^^ 
An (0) «\ =>7^®S^^tt><0T?fe5„ 

= 7N20®H 7J ,KN3 t-*^Sifc@*f^ A 2 03 1 / 1 0 t KZASrM 

A3 

t^f^?° It- ■•««Wb*:J i 5te. AX, A2 , 
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| J° matt CdB/km) Tfe*. 

^^^^^ ' 1 A 1 jJS — 0 . 2 0%to% o£ 

<T?f a , ^2I-1 :75/ ^» ********** A 3 tofigfc A 3 
m-2 0p s/nm/km-r&t), ftftl 5 5 0 »mlc*»7«*** b-W 

n h f"£* ******* < ft 5 . *«> fc ^ 

^^-ftt-O. 2 0%-0. 20%0D^ffi^i-S o 

»<**. *JMi-C|*-o. 4 5%— 0. 0 5%«iVt 5 ; 

«2i>+x K ?^^T r5itS ^ A 3 tt- 0 . 5 0 %— 0 . 2 0 % 
«. *Whtt-o. 5 0%— 0. 2oS5£t?ir 
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Ml .5 5 OnmfCfe t t5^fW||tt4 p s/nm/km~2 0 p . 

222E ° TESt ^ 4*«»^»*itefi»«*i6#^<* l i, 

*fc* *«1 5 50nmlcj8lt5^p^aJo. 05psAm l /km 
^08p,Am'/kni?fc$, C©ttB«rJblBafc % DWDM^I^ 

MX 5 5 0nmte*J»tse^fH^as 0 . 2dB/km«ma 



27 



TJr»m%l^ T X n ^ -'"'•♦WWW. M. 

si^ifc 

mx^Z^L^ 5 1 ****** 5 3 °- 1 5 - "Si 
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4£!T&t3fc<Z>«Sig (What is claimed is:) 

1. 1 2 5 0nm£Lkl 3 5 OnmKTTfctl 

*«1 5 5 0amfc*5lt*ft3ys*^0. 1 8 5 dB/km£tTTft5 

^1 5 5 0 nmtM54fef ^n-^Jo. 06ps/nm* - km 

Sgl 5 60n nx^*3»t5^bar»fra|*S 1 0 5 tf m J £-LhT?fc t> 

1 5 5 0 n mfcjSft 50^*- K:*HR* 0.1p,A m w ^TT-fc 0 
^K^ZOmmt^fciS^! 5 5 0 nm^^AlfM 

An4^fc5 > ^^d-Cfe-5^4@[iS ( t, 

StrfBA n IMA n 5 

An2<An4<An3<Anl 
Anl, An2 % An3> An4<0 
A n 5 > 0 

1. 2 0 0 

1. 44^ c/a g4. 0 0 

4. ^^2^0*77^^*0^ ttft*fc«3f«Anl, An 
2 , A n 3 COfgfi 

-0. 1%< An 1<0% 
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-0. 5%£An2S-0. 2% 
-0. 4%^An3^-0. 1% 
•V *> S i t Sr ftm t 5 ft 7 t << '\ 

5. ^ ^ICfcifc^^^-^fc^T- 
0. 040S{( e -d) /2}/ e g 0 . 096 

(OVmtt-t 3 C £ £ ^ r *f 

6. ^ ^"-A2»C|B«C03fe7T-r^-efcoT 
e = 1 2 5 jum, 

5^mg ((e-d) /2} gi 2/Jm 

7^*^CF1 (mol%) H2>Z#l&m£ s 

WBJl««^fc»*Sh, ^^«^CG e2 (mol%) 
7f*««#CF2 (mo 1%) ^te5^2^i:. 
«E«2««»^|C**4^ y/W=9^iS^SCGe 3 (m o 1 %) 

W *2Ji W * < °**« c »***»'* ^^=^A®Sj55CGe4 (mol%) 
7y*i^CF4 (mo 1%) T?fc«J|U««± N 

-0. KO. 096 X Co,, j — 0. 398XC,, <0 
-0. SgO. 096X0^-0. 398XC„ a g-0. 2 
-0.42SO. 096XQ„,3-0. 398XCp a S-0. l 
-0.5<0. 096X^-0. 398X^4 <-0. 1 

CGel % CGe2, CGe3 % CGe4=0 
CF 1, CF2, CF 3, CF4>0 
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9. ^^-ATtia^^T-r^-efcoT. 7y 

CG e 1 > CF 1 > 0 

CGe2 s CGe3, CGe4 = 0 

CF 2 % CF 8, CF4>0 

CGe 1* CF 1 >0 
CGe 2 = 0 % CF 2>0 
CGe3, CF3>0 
CGe 4 = 0. CF4>0 

An 2-efeD^iSbT&5^2^,l: % 

An4-C?fc»J N ^MiSdT?$>S^4P^i, 

HirfBA n IMA n 5^ 

An2<An4<An3<Anl 
Anl s An2 % An3 % An4<0 
A n 5 > 0 

1 2 5 0 n m&Ll. 1 3 5 0 nm£lTT?fe 9 , 

mznimmz, ^Tr^^CGel (mol%h 7y3SjS!StfSCF 

1 (m o 1 %) -efc U v 

fltflB^2^|i % y/l^=i>A»Si5CGe2 (mol%K 7ySli^CF 

2 (mo 1 %) -Cfot), 
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3 (mo I %) 5 % 

m»4fWlt, ^=^CGe4 (mo 1 %)> 7^»^CF 

4 (m o 1 %) -efe »J s 

-0. 1<0. 096X^-0. 398XC P1 <0 
-0. 6^0. 096 XCo.j-0. 398XCp 2 £-0. 2 
-0. 4^ 0. 096X0^3-0. 398X^3 1 
-0.5< 0.096XC 0 . 4 -o. 398xc F4 <-0. 1 

flsL/c* i af lint, 

7^bLT^2«[#^Xft:^ fi fe-r5^3Xigt x 

-?Xf ^5?^ U ^^^^ • ^-h«*fl**Pl»L«C* 
lit 
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13. SfcRl B5 0amR:a3ltS^«©j Sat | ta s4 p s /nm/km^_h 
2 0ps/nm/km£lTT?fe!), 

Ml 5 5 0 nm^lt5^ P -^o. 0 5 p s/nmVkmP^O 
0 8 p s /n mVk mJ^T-efe t) , 

tfcBl 5 5 Onm^ftS^^AJO. 2 d B/km^T-Cfc 9 

A 1 >A 2>A 3 

15. 4fc|2<fe^7 r ^^-efe oT% 
85IEA 175MA 3 tt\ 

-0. 20%^A1£0. 20% 
-0. 4 5%^A2£-0. 0 6% 
— 0. 5 0%^i3£- 0. 20% 

16. ^w— ai 4tr|B«0D3fc7 r -t'^t?fo o - c> 
3gA/BgO. 8 

1 7. ^^-Aixtt2»c|B«(0»!7T^^Sr3&fi»»0^< fcfc-fflic 
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(Abstract) 

Si 2 ~£ WJl ^* ° * * l,#1 630n mSr 



36 



